While research in second language writing suggests that instructor feedback can have a positive influence on students' written work, the provision of such feedback on a regular basis can be problematic, especially with larger student numbers. A number of computer programs that claim to provide both automatic computer-based holistic scores and computer-based feedback (CBF) on written work are available and therefore have the potential to deal with this issue. Criterion is one such tool that claims to be able to provide automated feedback at word, sentence, paragraph and text level, but there is still a need for more research into the practical value of providing feedback on L2 writing. Quantitative and qualitative data about feedback practice was collected from 31 instructors and 549 Egyptian trainee EFL teachers using pre-treatment questionnaires, interviews and focus groups. 24 of the trainees then received computer-based feedback using Criterion on two drafts of essays submitted on each of 4 topics. Data recorded by the software suggested a positive effect on the quality of students' second drafts and subsequent submissions, and post-treatment questionnaires, interviews and focus groups showed a positive effect on the students' attitudes towards feedback.
INTRODUCTION
One important assumption in feedback research is that the provision of feedback can improve learning (Black and Wiliam, 1998a; Black and Wiliam, 1998b; Gibbs and Simpson, 2004; Hyland and Hyland, 2006) . Research results however, are inconclusive with respect to the most useful focus of feedback comments on L1 and L2 learners' writing (e.g. grammar, lexis or organisation/structure), the form in which they are given (e.g. explicit or indicative), and the source of the feedback (i.e. instructors or peers). Furthermore, there is evidence that the quality of feedback students receive on assessed work remains a widespread source of dissatisfaction, and that the level of satisfaction may even be declining (Huxham, 2007) . Feedback on writing is a time-consuming task for instructors because they may not be able to give individualized, immediate, content-related feedback to multiple drafts (Grimes and Warschauer, 2010; Lee et al, 2009 ). In addition, with most feedback practices students tend to be considered as mere recipients, leading some (e.g. Ferris, 2003; Lee, 2007) to describe existing practice as more teacher-centred in the sense that the focus is on teachers' actions rather than on students' reactions. Indeed, although researchers emphasize that feedback is meant to benefit students as it offers the type of 'individualized attention that is otherwise rarely possible under normal classroom conditions' (Hyland and Hyland, 2006,p.xv) , ensuring that feedback is provided on a regular basis can be problematic, especially with large student numbers. Peer feedback can have a role to play, but research suggests that learners see this as having a different purpose from instructor feedback (Jacobs et al., 1998) , and finding additional teachers to provide feedback is often impractical. One possible solution is to use computer applications that can generate feedback, or "intelligent CALL". In Warschauer and Healey's (1998) words, 'intelligent CALL' refers to computer applications which can interact with 'the material to be learned, including (providing) meaningful feedback and guidance'. Warschauer and Ware (2006) summarise some of the features of three such applications -(see (Warschauer & Ware, 2006) Research on such applications has generally focused on their use for assessing writing rather than on providing feedback (e.g. Rudner and Liang, 2002) , comparing human scoring to computer scoring (e.g. Wang and Brown, 2007) , and validating computerised scoring systems (e.g. Powers et al., 2001) , and claims have been made that the reliability of such applications in assessing writing matches that of human raters (e.g. Dikli, 2006) . While some investigations have been carried out into the usefulness of such applications in generating computer-based feedback (CBF) on students' written work (e.g Attali 2004; Coniam, 2009) there are still relatively few research studies in this area. To address this gap in the research, this paper reports a study which investigates the effect of providing computer-based feedback using Criterion on the attitudes of a particular group of students towards feedback, and on their writing process and product.
LITERATURE REVIEW

Computer-based feedback
There are a number of computer applications which evaluate and score written work, some of which also provide formative feedback to the writer. Such applications are known as Automated Essay Scoring (AES) (Shermis & Buretein, 2003) or Automated Writing Evaluation (AWE) (Warschauer & Ware, 2006) systems, and examples include e-rater, MY Access, Holt Online Scoring, BETSY and Criterion. AES (or AWE) has been described as computer technology that evaluates and scores written prose with the purpose of saving time, reducing cost, and increasing reliability, in the assessment of writing (Chung and O'Neil, 1997; Hamp-Lyons, 2001; Page, 2003; Rudner and Liang, 2002; Shermis and Barrera, 2003; Shermis and Burstein, 2003; Rudner and Cagne, 2001; Warschauer and Ware, 2006) . Such software has been developed to score students' writing in a variety of genres, to generate numerical scores and in some cases to provide other forms of feedback (Warschauer and Ware, 2006) . Coniam (2009) summarizes the major arguments in the literature (e.g. Chapelle & Douglas, 2006; Dilki, 2006; Hughes, 2003) for using computers in assessing students' written work as money, time, objectivity, and reliability levels matching those attained by multiple human raters. Bull and McKenna (2004) argue that the use of computers in assessing written responses is pedagogically desirable as it can be integrated with existing assessment methods and strategies, increase the frequency of feedback, and broaden the range of assessed skills.
The effectiveness of AES/AWE applications
However, the research into the use of AES/AWE applications paints a confusing picture, with some studies reporting favourable results (Coniam, 2009; Hutchison, 2007 ) while others report negative or mixed results (Lai 2010; Lee et al, 2009; Tuzi, 2004) , with factors such as individual writing ability, the pedagogy adopted and the particular AES/AWE application influencing the results (Lee et al, 2009 ). For example, less trained writers faced difficulties in using revision tools (Kozna and Johnston, 1991) ; learners using My Access were dissatisfied with the grade the software awarded them, and with both the accuracy and clarity of feedback on content and the rhetorical aspects of their writing (Chen and Cheng, 2006) . In contrast, a number of case studies (e.g. Dmytrenko-Ahrabian, 2008; Ellison, 2007; Ussery, 2007) provide reports, though only anecdotal, of student and teacher satisfaction with the Criterion software.
In terms of AES effectiveness in scoring written work as opposed to providing formative feedback, Coniam (2009) claims that BETSY awarded scores for exam scripts written by Year 11 ESL students in Hong Kong that were broadly comparable with those awarded by human raters. Hutchison (2007) reported similarly positive results in a study of essays written by 11 year-olds in the UK, with agreement between human raters and machine marking using e-rater (the software that forms the core of Criterion). The results suggested there was little difference in the way more mechanical factors such as paragraphing were scored, although essays exhibiting more abstract qualities such as interest and relevance tended to be marked higher by humans.
In terms of AES effectiveness in providing formative feedback, Lee et al (2009) compared a web-based essay critiquing system developed by themselves to provide adult EFL students with immediate feedback on content and organisation for revision. A comparison was made between essays written by two groups -an experimental group receiving feedback from the web-based system and a control group who wrote their essays on the computer in the "traditional" way. There was no statistically significant difference between the two groups in essay length, or in the final scores given by two human raters. Attali (2004) reports a large-scale study based on Criterion, which, as well as a holistic essay score, provides feedback on grammar, usage, mechanics, and style. 9275 essays were submitted to Criterion which provided feedback to the students, who then submitted a revised essay to Criterion. Data were analysed from the first and last (of three) essays submitted by US students in the 6th through the12th grade during the 2002-2003 school year. An overall measure of grammar, usage, mechanics, and style errors was computed by summing the individual error rates, and grammar, usage, mechanics, and style errors were counted for each essay and divided by the essay length to produce an error-rate. Results suggested that overall scores improved and essay length increased for revised submissions compared to the first submission. Similarly, organization and development scores improved and Attali (2004) claims that students were generally able to correct at least some types of error in subsequent versions of their essays.
Students' feedback preferences
Research suggests that the extent to which student-writers believe that using AES enhances their writing skills is still unknown (Lai, 2010) . Denton et al (2008) compared the reactions of students to handwritten and electronic feedback using Electronic Feedback software. Students rated the electronic feedback superior for "markscheme clarity, feedback legibility, information on deficient aspects, and identification of those parts of the work where the student did well", and the lecturers reported taking less time to mark when using the software. Lai (2010) , however, investigated preferences among English as a foreign language (EFL) learners in Taiwan for computer-based using MY Access or peer feedback and found that although both forms were considered effective the learners tended to express a preference for peer feedback over computer feedback. Matsumara (2004) investigated the influence of computer-anxiety on the preferences of Japanese students for face-to-face teacher feedback, online teacher feedback, and peer feedback in EFL writing classes. The students were able to choose the kind of feedback they wished to receive, and their choices differed according to their level of computer anxiety. The essay writing of both high-and low-anxiety students improved as a result of being allowed to choose whether or not to use computers.
The relationship between student preferences and the effectiveness of different sources of feedback was investigated by Tuzi (2004) , who provided 20 L2 writers with a "databasedriven web site specifically designed for writing and responding", with oral feedback from friends and peers, and with feedback from face-to-face meetings with university writing centre tutors. Whilst the students tended to prefer oral feedback, there was evidence that computer-based feedback was likely to have more effect on their revision of their work than oral feedback, and encouraged them to focus on revision at the macro-rather than micro-level.
THE CURRENT STUDY
Background
Writing courses in the university in Egypt where the current study was conducted (Alexandria University) are intended to help trainee EFL teachers to develop their ability to produce a variety of text-types such as essays, résumés, and cover letters. Data elicited from instructors' questionnaires and interviews at the pre-treatment stage suggested that writing tasks are frequently set and that regular feedback is provided on written work. The data also suggested that instructor-feedback on students' work is intended to help students produce more, and better, writing through: However, interviews with instructors revealed that because of the large numbers the general practice among instructors is to select, from time to time, a small sample of written essays from those submitted during the course, and to present oral feedback on those essays to the whole class. Regular feedback is therefore provided on only a small sample of writing produced by class, and the assumption appears to be that students whose essays have not been selected will nevertheless be able to see the applicability of those comments on other students' essays to their own work. It is therefore unlikely that most students will be given any individual feedback at all on their work, and if they are given feedback, it will be given orally, and at most on a single draft. To many students, the oral feedback provided had a negative impact on their attitudes and therefore on their ability to make use of it. The aim of this study was therefore to investigate whether the use of CBF using Criterion would have an effect on attitudes towards feedback, and on the students' writing process and writing product.
Research questions
The study sought to answer the following research questions:
What is the effect of providing regular computer-based feedback on students' writing? a) What evidence is there of changes in the students' attitudes? b) What evidence is there of changes in the student' writing processes? c) What evidence is there of changes in the student' writing products?
Sample
The pre-treatment stage involved 549 1 st , 2 nd , 3 rd and 4 th years trainee EFL teachers at a university in Egypt. Among the 549 participants, 27 participated in the interviews and 40 took part in the focus groups at the pre-writing stage. At entry level, students are similar in terms of age, previous education, and achievement at secondary school, but heterogeneous in relation to gender as females generally outnumber males in all four years of study (Students' Affairs Bureau, 2006 , 2008 . This stage also involved 31 instructors from the target context. The treatment and post treatment stages comprised 24 students who received CBF. These students were part of the 549 who filled in the pre-treatment questionnaire.
Research techniques and procedures
Pre-treatment
An initial questionnaire was carried out among students at Alexandria University, with the aim of investigating whether or not there was indeed a problem with the feedback provided on students' writing. The questionnaire was distributed to 804 students and 549 were completed and returned. 50% of the questionnaire sample came from 3 rd year students (as they were the biggest class), 14% from first year, 18% from 2 nd year and a similar percentage from 4 th year.
Follow-up interviews were carried out with a representative sample of trainees from the four years of study using stratified and random sampling techniques. Lists of names of all registered full-time trainees were obtained from the Students' Affairs Bureau and were then read into an Excel file and 50 names were selected at random. Letters were sent to potential interviewees and some instructors made in-class announcements when 27 agreed to be interviewed. The interviews were then followed by focus groups where some classroom visits were arranged with some instructors in the target institution and a small presentation about the overall research objectives was given. Additionally, announcements about the need for volunteers were made. A number of contact cards were made available and 40 students stepped forward and provided their contact details.
Treatment
Automated computer-based feedback was identified as a possible means of providing regular feedback on the participants' written work, and Criterion was the software selected for this study partly because it provides automated feedback on a wide range of language areas including grammar, mechanics, style, usage and content and organization. Additionally, informal evaluation by the researchers suggested that Criterion was relatively straightforward to use, which was especially important given the fact that the students would be expected to use the software on their own rather than in class, and that the pre-treatment questionnaire showed the level of their IT competence was average. 24 students (self-selected volunteers from the pre-treatment sample) were then recruited from among the trainee EFL teachers. A training session was held to familiarize participants with Criterion. They were given a total of four topics to write about at home without writing restrictions over 8 weeks, and were asked to submit an initial draft for each topic, and then to submit a revised draft using the computerized-feedback on their initial draft.
Post treatment
A post-treatment questionnaire was administered to all 24 subjects to identify possible impact on attitudes towards computerized-feedback, and post treatment interviews and focus groups were conducted with the same subjects. The impact on the students' writing processes and products was investigated using data recorded by the software itself as the Criterion web-site records data on the written work for individual students, and the whole group. Additionally, two human raters were used to validate automated scores and feedback.
RESULTS
What evidence is there of changes in the trainees' attitudes?
The pre-treatment stage involved trainees' questionnaires (n549), interviews (n27) and focus groups (n40), which aimed to collect background data from trainees about instructor feedback practices and trainees' attitudes towards such practices. Data were elicited from 1 st , 2 nd , 3 rd and 4 th year students. Analysis of the data showed that, on a four-point scale (positive, negative, neutral and not sure) 25% had negative attitudes, 45% were neutral, 17% held positive attitudes and 13% were undecided. Qualitative data from the pre-treatment interviews, and from the focus groups, confirmed a general feeling of dissatisfaction with, and distrust of, feedback practices. Because of the large numbers, oral feedback on a random sample of students' written work was adopted by instructors as the feedback strategy. As part of trainees' critical reflections in the focus groups at the pre-treatment stage, implicitly and explicitly expressed, on the oral feedback strategy deployed by instructors, an interesting account given was:
I think that we all write…and we then submit…Sometimes we copy off each other and it does not matter if the original piece is good or bad because we generally depend on the fact that the instructor might not see them all, or even at all. So, it does not really make a difference whether we write or not in the first place.
Although some comments blamed the schooling system in general, the majority of trainees explicitly put the blame on instructors. In fact, they held instructors responsible for failing to ensure that the trainees were given regular feedback on their writing. Typical students' comments included:
Of course it is not my responsibility-yes, the instructor has got some excuses (like large numbers), but he [instructor] should try hard even if he was under these pressures.
I think it is the responsibility of the instructor because he is the one who plans everything and surely he knows what he wants to achieve.
Such data emphasize that trainees are not mere recipients of instructor feedback, rather they are capable of reflecting on such practice. Having provided regular computerized-feedback on the written work of 24 students at the treatment stage, post-treatment instruments examined whether a change in the attitudes of these trainees occurred as a result. Post-treatment questionnaires, however, showed an overwhelmingly positive view towards the feedback provided by Criterion as compared to instructor-feedback. The 24 trainees were asked in the questionnaire to rate their attitudes towards feedback before and after using Criterion. More than 88% expressed positive attitudes after using Criterion, compared to 16% before. Likewise, a noticeable reduction in negative attitudes was observed as only 12% of participants still had negative attitudes (see figure 1 ).
Figure 1. Students' attitudes towards feedback before/after CBF
Interestingly, the results were similarly positive in relation to trainees' views of the effect Criterion had on the quality of their writing. These results were confirmed in the interviews and the focus groups where participant-trainees provided further details of their awareness of the language problems Criterion had highlighted, and of their desire to tackle them. It was also clear from the post-treatment data that most students had noticed a change in their attitudes. Exemplary comments were: It [computerized-feedback] has to be used with all students because it helps and encourages me to write… it makes me eager to know the grades [holistic score]and mistakes [analytical feedback].
Qualitative data also suggested a change in attitudes towards writing. One participant commented:
I hated writing before using Criterion because I did not know the steps and I did not know how I was evaluated…basically assessment was random…but after using Criterion I think I am much better I know my errors instantly …I develop my writing and my marks often differ from one submission to another.
So, this paper claims that the post treatment instruments suggested an overwhelming change in participant-trainees' attitudes towards feedback as well as their views about the quality of their writing.
What evidence is there of changes in the trainees' writing processes?
One of the major advantages of using technology for assessing writing is the data that can be automatically recorded, not only about trainees' final writing performances, but also about processes and procedures that might precede or accompany such performances. Providers of the Criterion service claim that it supports all stages involved in the writing process, i.e. planning, writing and revising (http://www.ets.org). Furthermore, a variety of resources are available within Criterion which are intended to help students at various stages in the writing process, including planning templates, spelling checkers, timers, and word counting. It was decided for the purpose of this study not to impose any restrictions on the use of these resources, in order to collect as much data as possible about the potential effect on writing processes. Participant-trainees were therefore informed about all of the available resources during the training session provided prior to actual use of Criterion. To investigate the impact of CBF on students' writing process, the data elicited from Criterion were used to examine whether or not the 24 students who received CBF planned, submitted, revised and used the feedback received on their first drafts.
Planning
Data from the pre-treatment stage suggested that, although pre-writing strategies are taught to trainees in the target context, the large student numbers impede instructors' attempts to monitor whether or not any of these strategies were actually being used. Qualitative data elicited from students were even inconclusive in this respect. Exemplary responses from interviews indicate that trainees know about the strategies, but they rarely use them. However, this was understandable as many students copied off each other and a considerable number never submitted their written work for feedback.
Criterion offers optional prewriting tools as 'assignment options', giving users a choice among eight different planning templates. These are intended to provide a structured approach to help students learn how to use planning strategies as they prepare to write an essay. We therefore investigated how students' generally approached their writing tasks by looking at their usage of the available planning templates, which include 1) outline, 2) list, 3) idea tree, 4) free writing, 5) idea web, 6) compare & contrast, 7) cause and effect, and 8) persuasive. Analysis of trainees' data revealed that out of 192 submissions made by participants, only one trainee had used a pre-writing planning template in one of the essays, and whilst follow up interviews indicated that 7 students out of 24 planned a few of their essays on paper before writing them in Criterion, there was no evidence that the great majority of the participants used any particular pre-writing strategy. The data therefore suggest that Criterion had no positive effect on the trainees' pre-writing behaviour, which supports the findings of some earlier studies (e.g. Haas, 1989).
Submission of written work
A general objective of the writing course in the target context is to provide exposure to and practice of different writing genres. The design of the course therefore assumes frequent writing assessment tasks requiring trainees to write and submit a number of essays during the term. Data from the pre-treatment stage on participants' perceptions of the frequency of their writing showed that, on a four-point scale only 8% of the trainees claimed to write essays 'frequently'. Over 56% of them claimed they wrote essays 'occasionally' or 'rarely', whilst 36% claimed 'never' to write essays. Hence, conventional feedback as perceived by participants appeared to have a negative impact not only on trainees' attitudes, but also on frequency of writing and on their willingness to write. Unlike conventional writing/feedback modes, data from Criterion showed that the submission rate for each of the four essay topics among the 24 subjects was 192 submissions (100%). Qualitative data elicited from trainees suggested they were willing to write. The data also showed the persistence of students wanting more feedback on revised second drafts. The use of Criterion did, therefore, appear to motivate trainees to submit written work.
Revision and feedback use
Data obtained from the pre-treatment revealed that a small percentage of the subjects (about 4%) showed 'frequent' use of the feedback given. Yet, slightly more than half of the subjects involved claimed that they only 'occasionally' or 'rarely' benefit from the feedback and a high percentage of respondents (45%) indicated that they 'never' write a second draft. Qualitative data suggest that those who said that they used feedback meant in subsequent first drafts rather than in revised drafts as trainees often produced single drafts. Furthermore, many trainees showed a general feeling of lack of ownership of the feedback provided. Interestingly, one trainee stated that she rarely submitted her own essays and she further contended:
Had he [instructor] been reading my writing regularly, I would have taken it seriously …reading it entails feedback and this is my real grade.
Additionally, the conventional feedback given was generally product-oriented where instructors provided oral group form-focused feedback on single drafts of a random sample of trainees' written work. This was the only channel through which they could see some feedback on writing, not necessarily their own, but similar in one way or another. Students were left to work out the connections between the feedback on the selected scripts and their
own productions
Criterion provides analytical feedback immediately after each submission about grammar, usage, mechanics, style and content and organization, and participants were therefore expected to revise their essays and submit a second version of the same piece of writing. Criterion provides data for individual students showing what kind of errors were identified in each of their submissions, but also provides aggregate data for all students across all their assignments.
Computerized-feedback appeared to show an effect on students' revision of errors in terms of grammar, usage, mechanics and style, though the nature and size of this effect varied from trainee to trainee. Perhaps most interesting was the way in which the provision of feedback appeared to at least encourage students to reflect in some detail on their writing, and on the possible problems that the computerized-feedback highlighted. Some comments were:
I did not know before how repetition might affect writing. I discovered that repetition of words can be a mistake…especially after my feedback made this clear…I now count the words that I am skeptical about before submitting my essay.
I think focusing on grammar and vocabulary is not enough. To be a good writer I need to focus on the mistakes [obtained from feedback].
This reflection probably contributed to their belief that Criterion helped them to study effectively without a teacher.
What evidence is there of changes in the trainees' writing products?
In examining whether or not CBF appeared to have an effect on writing product, the holistic scores provided by Criterion for each of the essays were used to see whether or not the scores show improvement between drafts and between submissions. Criterion extracts linguistically based features from an essay and uses a statistical model of how these features are related to overall writing quality to assign a holistic score out of 6. Criterion also places students into three different levels based on the scores they attain. These levels are 'doing well', 'needs some help' and 'needs a lot of help'.
Results showed a consistent improvement in students' holistic scores from their first essay through to their fourth (see figures 2, 3, 4 & 5). For example, the data obtained from the students' first essay showed that a large proportion of trainees' essays (43.5%) were located in the middle of the holistic scale. According to that scale specification, 43.5% -those who obtained 3 out of 6, along with another group who scored 4 out of 6 (13%) -'needed some help' with their writing. Similarly, a high percentage of students (34.7%) 'needed a lot of help' with their writing as their writing was rated 1 or 2 out of 6 on the same scale and only 8.6% of students obtained either 5 or 6 and were therefore described by Criterion as 'doing fine'.
In their resubmissions, according to Criterion, trainees made progress in terms of both their holistic scores and the level of help they were deemed to need. It was noticed however, that in later essays, rather than correct mistakes, trainees tended to employ strategies to avoid mistakes because they were keen, as they explained in the interviews, on getting a better score. Whilst this in turn led to them making different mistakes, nevertheless by the time they submitted the second submission for the third essay, 63.6% were in the 5 category, suggesting an overall improvement in the quality of their writing, and results for the fourth essay suggested further improvement as 63.6% scored 6, 13.6% scored 5 and yet another 13.6% scored 4. Therefore on the basis of Criterion's assessment of the students' work, more students were 'doing fine', fewer students were in the 'need some help' category, and even fewer were categorised as in 'need a lot of help' (see table 2 ), suggesting that, in this case at least, CBF had a positive impact on the quality of students' writing product. In the following figures the number of resubmissions scored for each essay varies between 21 and 23. The total number of resubmissions for each essay was, in fact, 24, i.e. all students submitted second drafts. However, for a small number of resubmissions Criterion was unable to award a score, and issued an "advisory", e.g. "Your essay could not be scored because some of its organizational elements could not be identified". As a result, although a total of 196 essays were submitted (24 first and 24 second submissions for each of the 4 essays), only 192 were scored by Criterion. Table 2 . Criterion evaluation of level of help needed by students* Hence, the data provided by Criterion thus far suggest identifiable improvement in trainees' writing, or at least provide evidence that the students were making use of feedback to move closer to work that meets the criteria the software uses to evaluate their writing. The criteria used by the software may be no better nor worse than those used by instructors, but at least there is evidence of using the feedback and the criteria, whereas there is no such evidence in the case of the conventional feedback provided (or not provided) to these students in their normal writing classes.
However, in order to examine the accuracy of the feedback and the scores obtained from Criterion, two English language tutors who work at Newcastle University were asked to participate as human raters. The task required human raters to a) holistically score a representative sample of trainees ' writing using Criterion scoring scale, b) give primary trait feedback on the same language areas Criterion feeds students back on and c) provide placement on the same scale as that used by Criterion, i.e. doing fine, need some help and need a lot of help. Two types of comparison were carried out in order to examine Criterion holistic scores on students' writing. The first one involved comparing first and second submissions of the first writing task. The holistic score awarded by Criterion suggested that, whilst students made progress over a number of essays, their holistic scores did not necessarily change between first and second submissions of the same essay. For this first task, therefore, 12 essays written by 6 students on the same topic (as first and second submissions)
were selected to represent a range of holistic scores awarded by Criterion, and two patterns, i.e. holistic scores which improved between submissions, and scores which remained the same. Table 3 summarises the scores awarded by Criterion for these essays, and the corresponding scores awarded by the two human raters. Inter-rater reliability was calculated using Pearson's r, indicating moderate inter-rater reliability between the two human raters, and between each rater and Criterion. The second comparison was between the scores awarded by Criterion and by the two human raters for the students' first submissions for their first essay, and the second submission for their most recent essay. Inter-rater reliability calculated using Pearson's r showed significant inter-rater reliability between the first rater and Criterion (r =.839) and moderate inter-rater reliability between the second rater and Criterion (r =.539). Thus, it can be claimed that the use of computerized-feedback had a positive effectaccording to the data from Criterion -on the quality of the students' writing. However, Criterion's designers suggest that the system is not immune from errors, and the generally moderate level of agreement between Criterion holistic scores and those provided by trained professional readers suggests that the scores provided by the system should be used as just one piece of evidence about the quality of students' writing.
DISCUSSION AND CONCLUSION
We set out to investigate whether the use of computer-based feedback using Criterion would have an effect on attitudes towards feedback, writing process and product. The context of the study was a teacher training degree at Alexandria University in Egypt, where, because of large student numbers, the trainee EFL teachers were expected to produce assessed essays regularly for which they received little or no individual feedback, and no information about their marks. 31 instructors and 549 trainees took part in the pre-treatment. 24 trainees from the pre-treatment stage participated in the treatment and post treatment stages.
Evidence gathered from data recorded by Criterion showed that the trainees made virtually no use of the pre-writing tools that were available online, with only one participant recorded as doing any online planning (with just one essay). Follow-up interviews identified a further 7 who had planned few of their essays on paper, but on this evidence far less than half of the students appear to occasionally use pre-writing strategies. There are two issues here, however. The first is that the fact that the majority of students did not-and therefore perhaps do not -routinely use pre-writing strategies suggests that this is an aspect of their writing skill that needs to be addressed. The second is that Criterion did not seem to have an effect on this aspect of their writing process, or at least the trainees did not seem to adopt what would generally be considered effective pre-writing behaviour. Why the pre-writing resources offered by Criterion were not used remains unclear. Perhaps greater familiarity with the tools Criterion provides might alter their behaviour. As far as revision is concerned, Criterion was clearly effective in encouraging the students to produce second, revised versions of the essays they wrote on each of the four topics. The resubmission rate was 100%, and as data from pre-treatment suggested they virtually never produced revised versions of essays, this represented a significant change in their normal writing. In addition, the resubmissions showed evidence that the students had taken notice of the computer-based feedback as the number of errors identified in the categories used by Criterion generally showed a decrease in the second drafts of the essays. It would be encouraging to feel that students were not only taking notice of the feedback, but learning from it too. However, more detailed examination of the results suggested that some students were sometimes simply omitting at least some of the errors identified, rather than learning from the feedback and producing corrected versions. It was unclear whether or not this might be viewed as evidence that CBF made trainees aware of some language areas they are likely to make mistakes in. However, data from the student interviews and the focus groups identified one reason for this as a spirit of competition, i.e. the students' orientation towards getting better scores and feedback for their essays.
As for writing quality, Criterion not only provides feedback on particular features of the trainees' writing, but provides an overall score which is indicative of the amount of help the trainees are felt to need with their writing. These scores show an improvement over the four essays for most participants, and a fairly dramatic improvement between the first and second essays. One explanation for this may be the positive reaction on the part of the students to the feedback provided by Criterion, and perhaps even to the fact that they were given feedback at all. A second reason may be the avoidance strategies that some, at least, of the students developed, so the improvement may not have represented learning, or it may indicate an awareness of what they were doing wrong, but not necessarily an understanding of why, or of how they could correct some of their mistakes. It was not clear either that improved scores necessarily indicated an improvement in performance that would be acknowledged by other judges. Whilst a proper validation exercise was not one of the aims of this study, a small-scale exercise was conducted to compare marking of a selection of the same scripts by Criterion and two human raters. This highlighted some interesting differences between the details of the Criterion feedback and that given by human raters, with differing levels of consistency, and a difference in the categories of mistake that were focussed on.
Post-treatment questionnaires showed positive attitudes towards the feedback provided by Criterion, and were similarly positive about the effect using Criterion had on the quality of their writing. These results were confirmed in the focus groups and interviews.
These results suggest that the computer-based feedback on writing was effective in tackling the problems in the context in which the study was carried out. Regular and timely feedback was available to trainees, who as a result wrote essays on a regular basis, paid attention to the problems identified in their work, and revised it and produced a second draft, again on a regular basis. The quality of the writing appeared to improve, though the nature of the changes leading to that improvement merits further study, given that some students appeared to achieve better scores by using avoidance strategies. The writing processes of the trainees, and the strategies they employ would therefore benefit from further investigation, especially as the students' pre-writing strategies appear under-developed, and the availability of resources in Criterion to help with pre-writing remained unused. This study was also relatively short term, lasting just 8 weeks, and it is possible that the improvements identified were partly or mainly due to the novelty (or Hawthorne, or experimental), effect (McNeill and Chapman, 2005) . Whether or not the improvements would be maintained would probably depend on how useful the Criterion feedback is in leading to better writing in a non-Criterion context -or at least to better college writing scores. Longer term use of computer-based feedback would certainly yield different results, as would the use of computer-based feedback with students in different contexts and at different levels of proficiency.
Perhaps most interesting from a practical point of view would be a study of a "hybrid" use of computer-based and teacher feedback. The situation in Alexandria University, where no, or virtually no, individual feedback on writing is available on a regular basis is different from many other situations where the problem for teachers is to decide how best to use the time they have to provide feedback, and in particular, what to focus their feedback on. Computer-based feedback in those contexts would probably be best used in conjunction with teacher-based feedback, and the question then is how teachers would react to sharing feedback responsibilities in such a hybrid situation, and what approaches would be most effective. Would it be preferable for teachers to rely on computer-based feedback for mechanical errors, leaving them to concentrate on the content and organisation of drafts revised on the basis of feedback provided by computer? Would it be possible to do this? We are currently working with a colleague on just such a study.
